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(54) POLYALKYLENE GLYCOL-BASED LUBRICANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyalkylene glycol-based lubricant excellent in balance 
between molecular weights and heat resistance/oxidation stability represented by excellence in heat 
resistance and oxidation stability in spite of a higher molecular weight and a high viscosity index in spite 
of a lower molecular weight. 

SOLUTION: This polyalkylene glycol-based lubricant comprises a compound expressed by a specific 
formula. A refrigerating machine oil and a carbon dioxide refrigerant refrigerating machine oil using the 
lubricant are disclosed. 
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7 x x;kT ^ yfOy7 x -)VT 5 ^BKbfiftiUFfl^** 

[0029] mM3kmm±mb lt«±. w^tr . 

? ^/kf~;t y7D b°;t b . yfy;i/f* y'7°o b°;t 
K y7^'J;Wy7 0 nb°^F, ^SU** 
;Pf*y7nb^^F, yXf 7 , J/^y7°Pb^ 
*-K 7^U^XT-rU7P^^7 0 ob 0 ^-^-h N ^ 
S';xf;l/f^y7nb°^^F, y'WJ/P-^, 
£' -f^^T^-K (3-t^f;W7ob^ 
y«) ^y?xyx'j>-^ff7xxf/k (3-t 
y;l/Wnb^yi) ^y^x'jx'J I — ;k<r b 
Xf/k (3-7^'J/W7nb^yi) ^y^x'J 
X'J F-^f F7XXf/k (3-Xf7'J/W7n 
b^yg) ^y^x'J^tJF^fh7XXf/k (3 
~*l/>f;W7nfc^yi) ^xux'j h-/kf- 
b7xxf/k 2-^;^7°N<yX>f s^y— 2 
-^/W7F^f/Kyx>f $ry~/k 2-^yxM 

S^/^yX;l/7^ K y^^'J/W^r^f h\ T 

yy? - 2 -xivx? b^yxj 5 ^yWk##W£> 

[0030] RSMffl^: LTJi\ mtli. iDVls+j^jV 
K ^;I/y^A7x^F, ^/ki^AHfUvP 
— K V/^y^AX/W^F, 7^y^7x* 

K A'iJW7x^F, ^u^^ys^-h**^ 
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[0031] mmimt L-m. man. xv^u 

*r u xf- y y y y n y r >v* >v 
(ru-;p) x— r/K ^'jxfi/y/yn^y'r/i, 
^ (7'J-/i/) x-x/K sKU^yx^-yytf-y:* 

— r^sffU^j— TiVijj— ;yr$h\ r/Mf/P (< 

zh^Rw&m\\tmmx\±mjmt tx %>im-th 

[00 32] *&mn#V T)V*V>? 'J a-fr&fflffi 



if, x*ffljB#ai. ^-eviifL vyy* 



u £fc 



mmmk ttffito. fimh. fttmmm. &&mh* 
&k gUMiM?* (atf) . w^&ssMffl 

Ottg. :2--A--9vwy' 3 >f y K 

atmafiys^h (cvjj , 

tf—)Vi> a 4 y Y „ -;K7 y y?\ ^ar d f J c. ^ 

[0033] *i;Bj<7)-ity r/Mryy?'y -z-ivjhWk 
mt. m%&-mit ! £%.mzmtix^z>ztfrt>. m 

m^t>ti&mffitiX'fo*) . Wi.tf H *-/yfi-y 

^-t>)ili*!|lf^§. 

[0034] £fc . y r/y* y y ^ 'J 3 -IV 

immmii, m.« ^>{vUt^miti>zm.tix ^hzt& 

Mi-Jf. R134a. R4 07c, R4 10cfiO;W 
Kn7/y*n ; ToA'y, 7"?y. 4 V7' 

^y^Ut^b**^«: rytxr. zmcMxmtfim 
ift>tih. ztL^coimo^x'i*. mz-mitsmzft 
mt-t&tiimmiz&^xi*. j^oRtaj£E3WSf< . 

. *hbj«o^ y r ;Mr i/y/Da -w» . z 
cot o zrsmimmmftwmmb ixm&iz&m-? 

hZtifiX'^h* 
[00 3 5] 

«O*V^0«*»HT'*>So ifc. «3£iW». n-B 
uf±7>/l^ t-Buli^-yty/f^ EOli 

^yxfkyl, POti^yroh-yyg^-eit-e 
[0036] S&iffl 1 : ffifffe ia«ff-a^S3RWA* 



£ fii *. x r y u JnERJtE^at . 7x/-^94 
g LT*gHb7 'J7A6. 7 g £ 

Uytt*M K 1 3 2 g (3^) trntvym 
■i F6 9 6 g (1 2*71^) 0*g-£*£ 1 5 0°C-C5B$S 
jW T KJS S -frfcft , t - -f^f-iV 7 x x/i^ y y yvyc 
-f-;P3 o 9 g ( i . £ i 5 oxre i ero>it 

[0037] 



{(BOMPOXjJ- -CHjCHO 



t-Bu 



-H 



[0038] m&M2 : Xf-p-y^Hf^f K 1 3 2 g t 
TnfPy^t^ K 6 9 6 gcr>m&facr>{th<OlZ^ x 

fi/y^WK3 5 2g (8t^) trofyy^ 

-tf-f H 1 , 3 9 2 g (2 4^) COM^fijS-ffl^^J^ 

t* . »3tM i k m$uz t t . 2 . 

[0039] 

I CHbO^^t-Bu 
^^OlCEOMPO^hj-CHzCHO -H 



[0040] : xf-lx-y^^if^ H 1 3 2 g t 

Tnei/y^t^ H 6 9 6 gcom.-&®lcoRfr <9 C7o 
b'Uy^if>f H5 2 2g (9t/P) t-7"^;I/7 
x - y y y';PX- f- ;P 3 0 9 g (DVth K> (C , 7i- 
/l^'y yyVl^x— r;l/ l 8 0 g ( 1 . 2^/L-) SrfflVifc 

jiWi . Sit^i i fc mmiz lx . *%>w& 3 . 

[0 04 1] 



(PO),-4-CH2CHO- 



•O" 



-H 



[0042] : 7x7-/1/94 g^tt^OCt 

-7Wi7-;H 5 0 g ( l W) xf-yy^- 
df-t-f Kl 3 2gt7ntl/y^f-f H6 9 6g»I 
^•ft^-t^ytTDb^y^-JfHf-f H8 1 2 g (14* 

[0043] 



u O°' 



t-Buf' y>(PO) M --CH 2 CH<> 



-H 
-1 1.5 



[0 044] »)t^J5 : yoepy^t-f H8 1 2 g 

<^f£b9fc7°otyy^4f H M H l . 740g (30t 

[0045] 
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t-Bu^~^oyp)3o- -CH 2 CHO 



-H 

is 



[0050] imsh3 : t -/f^7xy-wrne 



t-Bu 



[0 04 6] mmm6 :WkM4kmMizL~z. t-y 

f;P7i/-;H50g (1^/1/) t7Dfl/y^t 
4 h'9 28g ( 1 ) £RJE$-£fc«. 12 0-ac: 
XUV^J—iV-jy^WJtVx.—f-tVl lis ( o. 

[0 04 7] 



[00 5 1 ] JtKiRi4 : K'X7i7-MWnfl/y 



HCPO) 17 0 




) 17 H 



t-Bo^^)0(PO)is— CHjCHOH 



[00 52] HMffn5 : b'X7i 7— U<07nei/> 

^r^f^f-f h i o t/Wii 



[0 0 4 8] JtlSAl : n-y^y-Zl^cOXf-Uy^ 

AftJnftn-BuO{(EO) 4 /(PO) 16 }H 
[0 04 9] JttS : iHi2 : * y-W)7ntl/mil- 
A Y 2 1 t/Hflll m<r>33%* ^VfMHIlC H 3 O ( P O) 
2 1 C H 3 

SI 




h(po; 



[00 53] tLh«0*%aflp a p l ~ 6 . &tf Jt«flt 1 - 5 
Cov^t .10 0 X;C j3tt&»iSK&t^JKJg!&£«5g 

[0 0 54] 



No. 




(mm 2 / / s) 


ttJBNt 




1 


1,231 


15.1 


115 


2 


2,147 


21.5 


152 


3 


796 


11.4 


91 


4 


1,271 


16.2 


123 


5 


2,199 


23.0 


154 


6 


2,262 


24.8 


165 




1 


1,178 


10.0 


183 


2 


j 1,264 


10.3 


218 


3 


1,252 


13.5 


149 


4 


2,200 


28.0 


152 


5 


808 


21.0 


45 



[00 55] «»££ttf£ii 1 »*mi& 1-6S. 

x/itm& i - 5 <7)&my<zr>x ~>t . Ttm-ftmrm^fc 

te&IHIUi. BH*>. 1115 OmmWXf ^Xlyt 

-ptis^2 g inn u 1 2 o < c<os&j&3S®s«£ 
1 2 «n&tf4& erases urns 
commmzm-h 1 o o#*T*bUfc. ^ jdssm 

[0 0 5 6] «Sft3cSttliS»2»*«BB l ai~6a 



Umm : i^$*n'J^-^- (PERKIN ELMERtt 
SL I1TAG-7) 

MS*: »3mg 

#ffi&Jg : flfri&~-5 0 0°C£X\ 1 0'C/^T"J|]»#S 

<mttm>t&SM.ftVrtet5^x . s*^«a#'5o% 

[0057] 
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12 









50 %&;&Bf CD3&£ CC) 
















1 


4.5 


13.0 


278 


356 




2 


7.7 


17.7 


272 


352 




3 


L7 


8.0 


285 


368 


Pf 


4 


4.0 


11.4 


285 


366 


5 


7.4 


15.7 


283 


367 




6 


2.1 


9.9 


278 


359 




1 


82.7 


96.7 


220 


298 




2 


87.6 


98.2 


215 


295 


3 


25.9 


54.2 


240 


323 


n 

pa 


4 


17.6 


41.7 


235 


317 




5 


4.7 


10.9 


268 


351 



coo58]<<:77-w? xm.nnm.mm»^um 

rtmt&tmtl- ASTM-D-3 2 3 3- 
7 3 IzHmtX 77V >y ?X*frt»*i«eUi. teH 

[00 59] 



S3 





mhhk abf) 




i 


890 




2 


900 




3 


870 


4 


890 




5 


930 




6 


870 




1 


830 




2 


880 




3 


900 




4 


830 




5 


| 770 



[0060] <<r 1 3 4 atfmm&mmmt iz cow 



m> >*%Wffn 1~6 RUim& 1 -4 <7)#IS^tO^ 
t, R134a (1, 1, 1, 2-fh77^nx^ 
y) tittftfJttftffitt fc LTcOfFffik LT. WmmfcR 

<^h£0ffl«tt>#Kfi2 0gEitf^8 0U£*f7A 
y<fc4Wfi* 5 0 g . 1 0 g *&ALfc«s 

2 o o °c t Ttm lx m-<m.x 1, ooo i 
tz. sasTDt^L^ft, m±izLxwmfrh 
im*9i&Lt:. zohxnhtttzwm^nm^tx/^ 

ffl*«j£Lfc. St, -rX HSW>K8£ 1 0 OmLCOb' 

izxmmt, ixrom&izxwtoLt:. 
o :h**sl (rxhrntmivm) . 

2 : ffjftl k 3<04»HI«OttJB 

&. 

[006 1] 
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SE4 















^ JmTTimiMLm* 


few 

(ASTM) 


CmgKOH/g) 






1 


-40&T 


L0.5/L0.5 


0.01/0.01 


0 




2 


-40J£(T 


L0.5/L0.5 


0.01/0.01 


0 


IS 


3 


-40JGTF 


L0.5/L0.5 


0.01/0.01 


0 


« 

n 
era 


4 


-40JSTF 


L0.5/L0.5 


0.01/0.01 


0 


5 


-40J£(T 


L0.5/L0.5 


0.01/0.01 


0 




6 


-40&T 


L0.5/L0.5 


0.01/0.01 


0 




1 


- 15 


L0.5/L1.5 


0.01/0.03 


2 


Jt 
tt 

u 
aa 


2 


38 


L0.5/L1.0 


0.01/0.04 


2 


3 


-40«T 


L0.5/L0.5 


0.01/0.02 


1 




4 


-40&T 


L0.5/L0.5 


0.01/0.03 


1 



ffiriSR 1 3 4 a^ffl^Wii: LTCOftWfc |3[« [0063] 



S5 











<rX Mtf/^<D^ 






CC) 


CASTM) 


(mgKOH/g) 


fx 




1 


-40JHT 


L0.5/L0.5 


0.01/0.01 


0 




2 


-40&T 


L0.5/L0.5 


0.01/0.01 


0 


IS 


3 


-40JHT 


L0.5/L0.5 


0.01/0.01 


0 


SI 
s, 


4 


-40HT 


L0.5/L0.5 


0.01/0.01 


0 




5 


-40JBIT 


L0.5/L0.5 


0.01/0.03 


1 




6 


-40JHT 


L0.5/L0.5 


0.01/0.01 


0 




1 


-35 


L0.5/E^fe 


0.01/— 


4 


tt 
tt 

a 
□a 


2 


- 25 


L0.5/L1.0 


0.01/0.04 


2 


3 


-40#T 


L0.5/L1.0 


0.01/0.04 


2 




4 


-40£<T 


L0.5/L2.0 


0.01/0.05 


3 



«> >^mSh 1 - 6 &l/Jt««Pn 1 ~4 <»#KHfc:ov> If-? £ . 6 fcTjct. 

T . MER 1 3 4 a»MIi*t LTWfpffifc |5|& [0065] 
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/Hi HE TMLiJC 

CC) 


fen 

(ASTM) 


(mgKOH/g) 






1 


-40EIT 


L0.5/L0.5 


0.01/0.01 


0 




2 


-40 £TF 


L0.5/L0.5 


0.01/0.04 


1 


-A- 

IS 


3 


- 40 2TF 


L0.5/L0.5 


0.01/0.01 


0 


per 


4 


-40ETF 


L0.5/L0.5 


0.01/0.01 


0 


5 


-40£*T 


L0.5/L0.S 


0.01/0.03 


1 




6 


-40HT 


L0.5/L0.5 


0.01/0.01 


0 




1 


-40ETF 


L0.5/&& 


0.01/— 


4 


□ 


2 


- 37 4 


LO.S/Qfe 


0.01/— 


4 


3 


-40RT 


L0.5/L1.5 


0.01/0.06 


3 




4 


-35 


L0.5/L2.0 


0.01/0.08 


3 



[0066] 
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